Intracerebroventricular administration of neuropeptide Y to normal rats has divergent effects on glucose utilization by adipose tissue and skeletal muscle.
Given that several genetically obese rodents characterized by hyperphagia, hyperinsulinemia, and insulin resistance have increased hypothalamic neuropeptide Y (NPY) mRNA and peptide content, the impact of NPY administered intracerebroventricularly (i.c.v.) for 7 days to normal, awake rats was investigated. NPY produced marked hyperphagia, increased body weight gain, increased basal insulinemia, and, more importantly, a much greater insulin response to meal feeding than that of saline-infused controls. NPY administration also resulted in a pronounced increase in the in vivo insulin-stimulated glucose uptake by adipose tissue but in a marked decrease in uptake by eight different muscle types. Increased insulin responsiveness of the glucose transport process by adipose tissue was accompanied by increases in both GLUT4 mRNA and protein levels. In contrast, the decreased insulin responsiveness of glucose uptake in muscles from NPY-administered rats was not related to GLUT4 expression. We conclude that i.c.v. NPY administration to normal rats produces a hormonal-metabolic situation that is similar to that reported in the dynamic phase of the genetic obesity of the fa/fa strain. Thus, NPY could be of primary importance in the establishment of obesity syndromes with incipient insulin resistance.